coasts extending as far north as the Gallican coast and south to Morocco (Bañón et al., 2008;  108 Vasconcelos et al., 2008) . Currently, it is considered a minor commercial species better suited to making observations on a single substrate patch. Each wallet-trap was baited 132 with squid and sardine flesh and lested to prevent any movement during a capture experiment.
133
Traps were installed on each substrate by diving. Throughout the remainder of the 134 presentation, "trap" will refer to individual "wallet-traps".
135
Traps retrieved after preliminary overnight tests were completely emptied of their bait, 136 suggesting that the experimental time was too long relative to the size of the traps and the bait 137 attractiveness for consumers in the attraction area. Thus, the duration was shortened to 138 between 3 and 4 hours (Table 1) , which also permitted complete cycles of installation and 
Theory and calculations

146
Concepts underpinning fluctuating captures
147
The baited trap creates an abrupt discontinuity in the food resource distribution, and the 148 experiment exploits the population's response (the numbers of organisms reaching the trap) to 149 this anomaly. The trend of successive catches from traps placed and replaced at the same 150 location is called a cumulative curve (Serchuk, 1978) ; the number of total individuals 151 collected at time t, n(t), increases and converges asymptotically to a maximum value: Simultaneously, the abundance of the targeted sub-population N(t) decreases by:
leading to, N(t)= N ∞ exp{-α t}. N(t) is defined as N(t) + n(t) = N∞.
162
The EAA depends on both the speed of displacement of the organisms and their behaviour 
where h is a continuous random variable (h ∈ R + *) representing the time-step between two 169 events of capture (assuming that only one organism is trapped at a time). In this stochastic 170 model, the probability that the population has the size N at time t+h is the probability that the 171 population had a size N+1 at t, multiplied by the probability that an individual is captured 172 between t and t+h, given by the rate, αhN(t). Therefore, the probability that the population has a size N at any time t follows a Binomial Law ℬ(n, p):
where p is the probability to capture one individual, equal to exp{-at}, and q is the 176 complementary probability to capture no individuals, which is equal to (1-exp{-at}). The 177 clearing time, T e (in the same units of time as for a), is the time for reaching N = 0 in the
178
EAA and has an expectation (E) and variance (V) equal to:
Estimating the asymptotic value of abundance of the targeted subpopulation (N ∞ )
182
The problem of estimating N∞ from a series of n T fixed catches (realization of T > 1 183 successive capture experiments) is the reverse of the reasoning developed in Equations [5] 184 and [6] . Therefore, N∞ follows the reciprocal law of that which describes N and is then 185 described by a Negative Binomial Law, ℬN(n T , q):
where q is the probability to not capture an individual. 
Results
225
Capture experiments
226
Results for all of the successive capture experiments from the field site are given in Table 1 .
227
The average numbers of individuals captured were 8 in seagrass (SG), and 17 on the rocky 
252
From the behaviour experiment, the probability (Table 2) . Because the process is identical for all five cases, there is a trivial increase of the 281 extinction time with respect to the abundance estimates. et al., 1982; Gros and Santarelli, 1986; Hennen et al., 288 2012; Valentinsson et al., 1999) . Existing quantitative descriptions of how baited trap methods work have focused on characterizations of the CPUE index and estimates of areas of 290 attraction (Eggers et al., 1982; Gros and Santarelli, 1986) . Serchuk (1978) in fisheries (i.e. "selectivity", "catchability" and "effort") remains problematic (Eggers et al., 295 1982; Harley et al., 2001; Kideys, 1993; Petrere Jr. et al., 2010) . Indeed, to estimate a 296 population size successive catches should be done in the same area until the average catches
297
(per unit of effort) decline in trend for the targeted species (Leslie and Davis, 1939 , Serchuk, 298 1978 , Rago et al., 2006 , Hennen et al., 2012 . This necessity can create absurd situations like 299 that described in (Valentinsson et al., 1999) where repeated trapping reduces a population to 300 the point that it cannot recover and is a challenge when targeted populations are small.
301
These difficulties with this particular fishery method, inspired us to propose to estimate
302
Murex population density, not with a deterministic model, but with a stochastic one (Equation
303
[4]) calculating a "probable" abundance (N∞) within a calculated "area of attraction".
304
Catchability (α) was expressed as a normalized rate (in units of time -1 ), hence is a constant, 305 different from the catchability given in both Rago et al. (2006) and Hennen et al. (2012) . Both 306 these studies rely on linking fishing performance and properties of the targeted population.
307
The stochastic nature of the process in this method permitted to cope with high variabilities in 
Distributions
The estimates reported in Table 2 , 1997; Kourouli et al., 2006; and Tselepides et al., 2000) .
377
None of these methods were designed to sample low density populations, so an absence of 378 muricids was not surprising. In the subtidal zone, the wallet-trap method is well-suited to 379 cost-effective systematic sampling campaigns or monitoring programs, regardless of the 380 nature of the substrates.
381
The method described here constitutes a starting point to study the impact of earlier activities 382 of dye production on coastal populations of Muricidae, in general. Crete is an interesting location to make these observations because it is geographically distant from other coasts and 
Conclusions
397
This article presents a new statistical method to calculate gastropod population densities and 398 clearing time, associated with their uncertainty estimates. This method is designed to adapt to 399 the fishing techniques employed during Antiquity for harvesting Muricidae (Ruscillo, 2005) .
400
Calculations based on preliminary estimates suggest that the effort to obtain a sufficient (Figure 3a , c). Densities were calculated using the total surface of the EAA (15 m²) and the mean catchability rate (0.047 h -1 , SE = 0.01 h -1 ; Figure 2b ). Figure 1a ). Both calculations depend on the same parameterization step -step 3 in Figure 1a . The means of these distributions are given in Table 2 . "Rocky"
Records of H. trunculus
